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HEATEXCHANGING SYSTEM OF VENTILATING DEyiCE 

TECHNICAL HELP 

The present invention relates to a ventilating device for ventilating a 
room by exchanging indoor air with outdoor air and, more particularly, to a heat 
exchanging system of a ventilating device that is capable of heat-exchanging 
indoor air being discharged to the outside of a room and outdoor air being 
supplied into the room in ventilating. 
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PACKGROUNP ART 

In general, a ventilating device discharges contaminated indoor air to 
the outside of a room and sucks an outdoor fresh air into the room, having an 
air purifier for removing dusts and foreign materials contained in the outdoor air 
15 and a heat exchanging system for transmitting heat of the indoor air being 
discharged to the outside of the room to the outdoor air being sucked into 
indoors. 

Figure 1 is a sectional view of the ventilating device in accordance with 
a conventional art, and Figure 2 is a sectional view of a heat exchanging 
20 system taken along line I - I of Figure 1 in accordance with the conventional art. 

The conventional ventilating device includes: a case 102 mounted 
penetrating a wall compartmenting the outside and the inside of the room, 
having one side positioned at the outside and the other side positioned indoors; 
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a heat exchanging system 104 rotatably mounted inside the case 102 and 
performing an heat-exchange operation between indoor air and outdoor air; 
and a driving unit mounted at one side of the case 102 and generating a driving 
force to rotate the heat exchanging system 104. 

5 An outdoor air passage 108 for passing outdoor air therethrough and an 

indoor air passage 110 for passing indoor air therethrough are formed inside 
the case 102. An outdoor suction opening 112 for sucking outdoor air and an 
outdoor discharge opening 114 for discharging indoor air outwardly are formed 
at one side of the case 102 positioned at the outside of the room. An indoor 

10 suction opening 116 for sucking indoor air and an indoor discharge opening 
1 18 for discharging outdoor air into the room are formed at the outer side of the 
case 102 positioned at the inside of the room. 

A first blow fan 120 is installed in the outdoor air passage 108 to give a 
suction force to outdoor air to suck the outdoor air, and a second blow fan 124 

15 is installed in the indoor air passage 110 to give a sucking force to suck the 
indoor air. 

As shown in Figure 2, the heat exchanging system 104 consists of a 
rotational shaft 130 rotatably supported at the center of the case 102, a hub 
132 formed in a cylindrical form and fixed at the rotational shaft 130, and a heat 
20 exchanging elements 134 being radially mounted at the hub 132, sucking heat 
contained in indoor air being discharged to the outside of the room and 
transmitting it to outdoor air being sucked into the room. 

The driving unit consists of a drive motor fixed at one side of the case 
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102, a drive pulley 142 connected to the drive motor 140, a passive pulley 144 
fixed at the rotational shaft; and a belt 146 wound between the drive pulley 142 
and the passive pulley 144. 

The operation of the conventional ventilating device will now be 

5 described. "' 

When an operation switch is turned on, the first blow fan 120 and the 
second blow fan 124 are driven, so that outdoor air is supplied into the room 
through the outdoor air passage 108 and indoor air is discharged outwardly 
through the indoor air passage 110. 

l0 When the rotational shaft 130 is rotated by the drive pulley 142, the belt 

146 and the passive pulley 146 as the drive motor 140 is. driven, the heat 
exchanging element 134 is rotated together with the hub 132, absorbing heat 
contained in the indoor air being discharged outwardly of the room and 
transmitting it to the outdoor air being sucked into the room. 

15 However, since the heat exchanging system of the conventional 

ventilating device requires a driving unit for driving the heat exchanging system 
and a driving force transmitting unit for transmitting the driving force of the 
driving unit to the heat exchanging system, a fabrication cost is increased. In 
addition, since a space is required to install them, the ventilating device is 

20 enlarged in its size. Moreover, a noise and vibration are generated according to 
driving of the drive motor. 
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Therefore, it is an object of the present invention to provide a heat 
exchanging system of a ventilating device which is rotated by a wind force in 
the flow of indoor air and outdoor air, to thereby reduce a fabrication cost 

5 because no driving unit is required to drive the heat exchanging system, 
reduce the size of a ventilating device, and reduce a noise and vibration. 

To achieve these objects, there is provided a heat exchanging system of 
a ventilating device including: a heat exchanging housing communicating with 
an outdoor air passage and an indoor air passage; a rotational shaft rotatably 

10 supported at one side of the case of a ventilating device; and a heat 
exchanging elements mounted at an outer circumferential surface of the 
rotational shaft at regular intervals, and performing a heat-exchanging 
operation of outdoor air and indoor air while being rotated by a blow force of 
outdoor air passing the outdoor air passage and a blow force of indoor air 

15 passing the indoor air passage. 

In the heat exchanging system of a ventilating device of the present 
invention, a hub is formed at an outer circumferential surface of the rotational 
shaft, and an inner surface of the heat exchanging elements is mounted at the 
hub. 

20 In the heat exchanging system of a ventilating device of the present 

invention, the heat exchanging elements are mounted at the outer 
circumferential surface of the hub at regular intervals and formed with a curved 
surface. 
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In the heat exchanging system of a ventilating device of the present 
invention, a support rib is mounted at an outer circumferential surface of the 
heat exchange element in order to support so that the heat exchanging 
elements are arranged at regular intervals. 
5 In the heat exchanging system of a ventilating device of the present 

invention, the inner side of the curved heat exchanging elements faces the 
direction that outdoor air flows and the direction that indoor air flows. 

In the heat exchanging system of a ventilating device of the present 
invention, the heat exchanging element is made of nonwaven fabric. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view of a ventilating device in accordance with a 
conventional art; 

Figure 2 is a sectional view of a heat exchanging system of the 
15 ventilating device taken along line I - I of Figure 1 in accordance with the 
conventional art; 

Figure 3 is a sectional view of a ventilating device in accordance with 
the present invention; and 

Figure 4 is a sectional view of a heat exchanging system of the 
20 ventilating device in accordance with the present invention. 

MODES FOR CARRYING OUT THE PREFERRED EMBODIMENTS 

There may exists a plurality of embodiments for a heat exchanging 



WO 2004/053409 



PCT7KR2002/002298 



6 

system of a ventilating device, of which most preferred one will now be 
described. 

Figure 3 is a sectional view of a heat exchanging system of the 
ventilating device in accordance with the present invention and Figure 4 is a 

5 sectional view of a heat exchanging system of the ventilating device in 
accordance with the present invention. 

As shown in Figure 3, a ventilating device of the present invention 
includes: a case 6 mounted penetrating a wall which defines the indoors and 
the outdoors and having an outdoor air passage 2 for passing outdoor air 

10 therethrough and an indoor air passage 4 for passing indoor air therethrough; a 
heat exchanging system 8 rotatably mounted inside the case 6 and performing 
a heat exchanging operation on indoor air and outdoor air; and first and second 
blow fans 10 and 12 mounted at the outdoor air passage 2 and the indoor air 
passage 4 and providing a blow force, respectively. 

15 The case 6 includes a partition wall 52 for dividing the outdoor air 

passage 2 and the indoor air passage 4. 

At one side of the case 6 positioned outdoors, there are provided an 
outdoor suction opening 16 connected to the outdoor air passage 2 for sucking 
outdoor air and an outdoor discharge opening 18 connected to the indoor air 

20 passage 4 for discharging indoor air outwardly of a room. 

Meanwhile at the other side of the case 6 positioned in the room, there 
are provided an indoor discharge opening 20 connected to the outdoor air 
passage 2 for discharging outdoor air into the room and an indoor suction 
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opening 22 connected to the indoor air passage 4 for sucking indoor air 
therethrough. 

The heat-exchanging system 8 consists of a heat exchanging housing 
30 formed communicating between the outdoor air passage 2 and the indoor 
5 air passage 4; a rotational shaft 32 rotatably supported at one side of the case 
6; and a plurality of heat exchanging elements 34 fixed at the ; rotational shaft 
32, inserted in the heat exchanging housing 30, and performing a heat 
exchanging operation on indoor air and outdoor air while being rotated by a 
blow force of outdoor air and indoor air. 

io Both sides of the rotational shaft 32 are rotatably supported at one side 

of the case 6 and a bearing 36 is inserted between the case and the rotational 
shaft 32. A hub 38 is fixed at an outer circumferential surface bf the rotational 
shaft 32, in which the inner surface of the heat exchanging element 34 is 
mounted. A support rib 40 is mounted at an outer surface of the heat 

is exchanging elements 34 to support the outer surface of the heat exchanging 
elements 34. 

The heat exchanging elements 34 are formed with a curved surface with 
a predetermined thickness and mounted at the outer circumferential surface of 
the hub 38 at equal intervals in a circumferential direction. The outer surface of 
20 the heat exchanging elements 34 are supported by the support rib 40. 

That is, the heat exchanging elements 34 are formed such that the inner 
side of the curved surface faces the direction that indoor air and outdoor air 
flow and thus rotated by a wind force of the indoor air and the outdoor air. 
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The heat exchanging elements 34 is made of a material which would 
easily absorbs heat contained in indoor air and, preferably, formed of 
nonwaven fabric. 

The operation of the ventilating device constructed as described above 
5 will now be explained. ! 

When a user turns on an operation switch of the ventilating device, the 
first and second blow fans 10 and 12 are driven. When the first blow fan 10 is 
driven, outdoor air is sucked into the outdoor suction opening 16, passes 
through the outdoor air passage 2 and is supplied into the room through the 
10 indoor discharge opening 20. Meanwhile, when the second, blow fan 12 is 
driven, indoor air is sucked into the indoor suction opening 22, passes the 
indoor air passage 4 and is discharge outwardly of the room through the 
outdoor discharge opening 18. 

At this time, when the outdoor air passing the outdoor air passage 2 and 
15 the indoor air passing the indoor air passage 4 collide with the front surface of 
the heat exchanging elements 34, respectively, the heat exchanging elements 
34 are rotated centering around the rotational shaft 32. 

When the indoor air collides with the heat exchanging elements 34, the 
heat exchanging elements 34 absorb heat contained in the indoor air, and then, 
20 when the outdoor air collides with the heat exchanging elements 34 while the 
heat exchanging elements 34, which have absorbed heat of the indoor air, are 
being rotated, the heat exchanging elements 34 transmits heat to the outdoor 
air, thereby performing a heat exchanging operation between the indoor air and 
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the outdoor air. 

As so far described, the heat exchanging system of a ventilating device 
of the present invention has the following advantages. 

That is, the heat exchanging system is rotatably mounted between the 
5 outdoor air passage and the indoor air passage and rotated by a blow force of 
outdoor air passing the outdoor air passage and a blow force of indoor air 
passing the indoor air passage, thereby performing a heat exchanging 
operation. Thus, any additional driving unit is not necessary to rotate the heat 
exchanging system, so that a fabrication cost can be reduced, the overall size 
io of the ventilating device can be reduced, and a noise and .vibration can be 
reduced. 

It will be apparent to those skilled in the art that various modifications 
and variations can be made in the plasma polymerization on the surface of the 
material of the present invention without departing from the spirit or scope of 
15 the invention. Thus, it is intended that the present invention cover modifications 
and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 



